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Foreword 


This book fqr Class V is based on "The Curriculum for the Ten-year School: A 
Framework” and“Report of the Review Committee on Curriculum for the Ten-year 
School”, which envisage science education at the primary stage as environmental 
studies. 

The title of the book “Learning Science Through Environment” explicitly 
reflects the philosophy of this approach. Science education at this stage is based not 
on the principles of science as. the focal point but on an understanding of the 
environment and its problems through the scientific method. The chapter headings in 
the book reflect the elements in the environment on which learning is based. 

It is hoped that this shift in emphasis will make it possible to relate scientific 
knowledge to the real life of the pupils. Throughout the book, the emphasis is on 
pupils’ participation in the learning activities, which are so designed tyat there is no 
need for special equipment. Th e.environment itself becomes a learning reso urce. 1 
The simple science processes of observation , measu rem ent,g lassification, and com- | 
mumcatloh^an^edfeveloped through these activities.Thus, the learn ingqf both the \ 
producTetnd the process of science may be achieved. . 

The manuscript of this book was prepared by a team of experts in environmen¬ 
tal studies in the Department of Education in Science and Mathematics and was 
reviewed in a workshop by primary school teachers and subject experts. The work of 
all the persons involved in bringing out this book is gratefully acknowledged. Any 
suggestions for the improvement of this book will be highly appreciated. 

SHIB K. MITRA 
Director 

New Delhi National Council of Educational 

March 1979 Research and Training 
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CHAPTER ONE 


Living Things 



You might have seen a pond around Let us find out 
your village or town. There may also 

be smaller areas of shallow land in Stop near a pond one day. Do you see 
which the water collects during the any water hyacinth, water cabbage or 
rainy season and stays there for sev- lily plants? Do you see any free 
eral months. floating plants on the water surface? 

Do you see any green fibre-like mat- 
lia all sacis ponds or ditches, you may erials? Collect some floating plants 
see some plants and animals. What from the surface of water in a glass 
are these? bottle or a tin container. You may 
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also bring some plants which are 
Completely submerged in water. 
Bring them to the school and examine 
Carefully. Then answer the following 
questions: . 

1. Do the free floating plants 
have long stems as those on 
the land? 

2. Are the stems and roots as 
rigid or strong as the land 
plants? 

3. Are the submerged parts of 
the water plants as hard as 
the stalks of leaves of some 
land plants you know? 

For the above comparisons of land 
plants and water plants you may ex¬ 
amine a common land plant from out¬ 
side. If there is no pond nearby, re¬ 
quest your teacher to bring some 
water plants for you. Ask your 
teacher'why some plants in the pond 
float on water. 

Why are the roots and stems of the 
water plants softer than those of the 
land plants? 

Let us find out 

Press between your lingers the thick 
soft stem or the leaf stalks of some 
■ water plants that you have collected. 
While pressing keep it submerged in 
water. Do you see any bubbles com¬ 
ing out? These are the bubbles of air. 


Air makes the stems and leaves float. 
Also note that it is easier to press a 
water plant between fingers than the 
stem or stalk of a land plant. 

Why are the land plants harder than 
the water plants? 

Let us discuss 

The land plants take up water from 
the ground through their roots. They 
have fine tubes which carry water to 
the leaves, There must also be greater 
strength in their stems to keep them 
erect and upright. This is possible be¬ 
cause of the hard fibres present in 
them. The water plants take up water 
through those, parts which are sub¬ 
merged in water. Different parts of 
water plants are, therefore, softer 
than those of land plants. 

What are the types of animals or in¬ 
sects found in the pond? 1 yy?i§ 


Lei us observe 

Look carefully into the pond along its 
sides. You may see many interesting 
insects and animals. Do you see any 
water-boatman with long paddle-like 
legs? These legs help in swimming. 
Think if these or other water insects 
can fly. You ate all very familiar with 
fishes. They cannot breathe if taken 
out of water and, therefore, die. You 
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may also see some tadpoles which 
swim freely in water in the rainy sea¬ 
son. Without disturbing the tadpoles. 



look at them every two or three days. 
See how they change into small toads 
in a matter of days. Observe more 
closely in areas where water gets col¬ 
lected and remains there for several 
days. You may see some small mos¬ 
quito larvae hanging upside down 
from the water surface. They soon 
change as adult mosquitoes. In the 
pond you also see some birds which 
walk on mud or swim easily in water. 



Are these ducks, cranes, geese, swans 
or some other birds? Can a crow or a 
parrot swim in the same way? Also 



observe long necks, long legs and 
long beaks of some of the water birds. 
Further observe the beaks of other 
birds in your surroundings. These 
may be parrots, mynahs, vultures or 
pigeons. Draw them as accurately as 
you can. What do you learn from 
these observations? 

Let us discuss 

Discuss among yourselves and with 
your teacher how some birds can 
swim while others cannot, and how 
tadpoles change into toads and mos¬ 
quito larvae into mosquitoes. Also 
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discuss the shape of beaks of birds in 
relation to what they eat and how 
they catch or pick up food. 


Let us keep records 

Draw the plants and animals studied 
by you in your, note-book. Write 
down their names. Note down your 
observations on the differences bet¬ 
ween water plants and land plants; 
between water insects, water birds 
and those living on land. 

Some plants and animals have water 
all around them, like those in ponds, 
lakes, rivers or seas. Others, like 
those of deserts or other dry areas, get 
very little water. If you live in a 
desert-like or a dry area, you can see 
a variety of these plants and animals. 
You may also go to slopes of rocky 
hills to see some of them. But even in 
areas of plenty of rains, you see some 
plants and animals which use little 
water. 


men and materials in deserts where 
other animals cannot live. Many 
colourful lizards, snakes and spiders 
are also found in deserts. Peacock, 


What are the animals and plants that 
are found in a desert? 


national bird,is 


Let us discuss 


Your teacher may tell you about 
some of the animals found in the Thar 
desert of Rajasthan. The camel is 
one. This animal is specially suited to 
life of the desert. It can go without 
water for many days. It helps to carry 
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in deserts. A large variety of fleshy 
plants, known as cacti which store a 
lot of water,are found in desert. Their 
stems are fleshy and watery and 
leaves are in the form of needles. Dry 
areas also have many thorny plants 
and bushy plants or shrubs. 

Can you find some of these plants and 
animals near your home? 

Let us observe 

When you are out in a garden or field, 
look for the garden lizards which 
have spiny body 'with green, red or 
black areas on them. Observe how 
they catch insects for their food. Be¬ 



ware of snakes; but if you do see one 
running away, observe its body and 
how it moves. Spiders are found 
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every where in houses or trees. See 
how they make their webs, move 
along the silk threads and eat up a fly, 
an insdct or a mosquito that gets trap¬ 
ped. Move a small rock, a large flower 



pot or a Stone slab left in its place for a 
long time. Watch outbThere may be 
many crawling insects or worms 
which were hidden. 

Take the blade of a wild or potted 
cactus plant. Cut a piece of the fleshy 


stem and see how watery it is inside. 
See the needles on the surface of the 
flat stem. 

If possible go to a zoo where you will 
see camels, peacocks, snakes, along 
with many other birds and animals. 

Let us keep records 

Draw, label the parts and write a brief 
description of all the plants and ani¬ 
mals that you have observed. Men¬ 
tion the peculiarities noted by you. 

Plants and animals.are also found in 
high Himalayan areas in our country. 
These also have certain features 
' which enable them to grow or live at 
such high places in cold winters. What 
are these features? 

Let us discuss 

Ask your teacher about the pine, 
deodar or chir trees which bear green 
leaves throughout the year. They are 
not harmed by very cold, snowy 
winter. Look at the pictures of some 
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of the trees that grow on high moun¬ 
tains. There may be a thuja tree in 
your school or some garden. It grows 
on high mountains also. Observe its 
shape and needle-like leaves. 

Some trees at high mountains lose 
their leaves before the winter sets in. 
New leaves and branches grow from 



buds during the spring. Look at the 
branch in the diagram which has lost 
its leaves during the winter. Note also 
the buds on the stem. 

■ What .are tie animals that live In 
forests of high mountains? 

Let us discuss 

Bears, yaks and mountain goats, 



which live in these places. Most of 
them have thick coat of skin and hair 
on their body. 



You have studied the plants and ani¬ 
mals of various types found at many 
places. They are different in many 
ways, yet they share certain features 
which are common to all living be¬ 
ings. \l-y 

What are. the .common features of the 

living beings? 

*>• 

Let us discuss 


which have thick coat of hair on their You know how seeds grow into trees, 
body, live comfortably on high moun- how babies grow into adults, and eggs 
tains. There are many other animals burst open to release baby birds 
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which grow into adults and can fly. 
You have also seen a number of other 
organisms grow. Discuss how they 
grow. But plants and animals grow in 
different ways. 

How do plants grow? 

Let us find out 


Put some seeds of gram, pea or bean 



on wet cotton in a dish or some other 
suitable container. Keep it covered 
for two to three days. Observe what 


happens. Do the seeds first swell? 
Does a new white structure become 
visible after a while? What is this? 
Observe how fast it grows. Note also 
the coming out of other parts. When 
do the green parts appear? 

The white part that comes out first 
will make the main root. Observe its 
length every day for three days. You 
will see that it becomes larger every 
day. You can say that the seedling is 
growing. The same is true for other 
parts of the plants, i.e. stem, leaves, 
etc. 

How can we follow the growth of a 
plant? 

Let us observe 

Look at the young plant that comes 
out in a crop field, in the surroundings 
of the school or your home. Count the 
number of leaves once a week on five 
similar plants. Measure the height of 
the. plant each week. Continue this 
for a month. Record your observa¬ 
tions as follows: 


Serial 

number 

Height of plant in cm 

dates 

No. of leaves 

dates 

1 

2 

3 

4 





: 
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Discuss your observations on plant 
growth with your teacher and friends. 
You have seen that when plants grow, 
they keep on giving rise to newer 
structures such as new leaves, nev 
branches, new flowers and fruits. But 
is this true for animals also? 

Let us discuss 


Fully formed kittens, kids or puppies 
are born to their respective mothers. 



They do not develop new organs as 
they grow. They only grow in size. A 
small baby bird comes out of an egg. 
It has all the parts of the body except 
the feathers which grow slowly. You 
can break away the parts of a plant 
and new parts will appear, but the 
organs of animals, once lost, do not 
form again. 

Do you ever see a rock, a chair, a 
table, a bed or other non-living things 
growing? 

All plants and animals need energy to 


remain alive. For energy we eat food. 
Other animals also eat plants, fruits, 
grains, worms or other animals. 

What happens to. the food after it Is 
consumed? 

' i 

Let us discuss 

The food is first digested, i.e. con¬ 
verted into simpler forms. These 
simpler forms are absorbed in the 
body. In all living things, energy for 
doing work comes by further break¬ 
ing down of the absorbed food. 
This process of breaking down of 
food to release energy in living 
things is called respiration. 

How do we know that respiration is 
going on in living things? 

Let us find out 

Get some lime water from your 
teacher. Pour its equal amount in two 
glass tumblers. As you breathe out, 
let the air go into one of the tumblers 
through a straw pipe, rubber tube, 
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hollow stem of some plant or rice 
Straw. 


Let us discuss 

Lime water turns milky if carbon 
dioxide is passed through it. The air 
you breathe into it has more carbon 
dioxide than the air outside. This car¬ 
bon dioxide of your breath turns the 
lime water milky. This shows that 
carbon dioxide is formed in respira¬ 
tion, It comes out with the air that we 
breathe out. Breathing, thus, is an in¬ 
dicator of respiration in man and 
many other animals. 


But how' do plants respire? 

Let us discuss 

We do not see plants taking food like 
animals. Plants have green leaves and 
other green parts in which they form 
their own food in the presence of sun¬ 
light. In respiration, they consume 



Do non-living things also respire and 
release carbon dioxide? Discuss with 
your teacher. 

What happens if you accidentally 
touch a very hot object? Have you 
seen some insects moving around a 
lighted candle or a bulb at night? You 
tend to close your eyes if a dust parti¬ 
cle suddenly goes in them. 

These are same examples of responses 


or reactions to signals or stimuli from. 

this very food. Plants also release There ;tire many more, that 

carbon dioxide in respiration. They y OIS ma y | ?e familiar with. What sire 

do not breathe like us. You will study j^ey? 

in higher classes how' respiration in 

plants gives rise to carbon dioxide in 

the same way as in the case of ani- Let us find out 

mals. To study this, you need some 

equipment. Discuss with your teachers and 
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Animal 

Stimulus 

Response 

1. 

2. 





friends and list them down in the 
given table. 


n um 




seedlings bent towards light coming 
trom the window or away from it? 
Discuss the experiment with your 
teacher. 


Let us find out 

Germinate some wheat, barley, gram 
or bean seeds in an earthen pot and 
keep it in dark. After the seeds ger¬ 
minate, allow them to grow for two to 
three days in dark. Then keep them 
near a window and observe after four 
days. What do you see? Have the 



You know now that plants respond 
to light by bending towards it. You 
might have observed the opening of 
some flowers in the early morning 
and closing during the day; or folding 
of Lajwanti leaves when you touch 
them. These are only some examples 
of responses to stimuli in plants. 

Do you ever see such responses to 
stimuli in non-living things? Discuss 
it in your class. 

The living organisms are able to move 
themselves or their body parts on 
their own. Movement is another 
point of difference between plants 
and animals. Let us know more about 
it. 

i 

Let us discuss 

In response to a stimulus, the animals 
move their body parts or themselves 
from one place to another. The plants 
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remain fixed at one place. Because of 
the ability of the animals to move 
freely their reactions are quick. The 
responses in plants are generally 
slow. Parts of plants often show 
natural movements. The bending to¬ 
wards light is an example of move¬ 
ment in plants. The opening and clos¬ 
ing of flower is another. These are 
natural movements. Discuss further 
how these movements in plants and 
animals differ from those of bicycles, 
trains, cars or aeroplanes. 

A wheat, rice or maize plant gives a 
large number of seeds. Each seed 
germinates to form a new plant, 
which again bears a large number of 
seeds. Through this process the living 

i . 
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things multiply. Many of the same 
type are formed from one. This is 
reproduction. 

What are some other examples of re- 
production? 

Let us discuss 

A cow gives birth to a number of 
calves and a cat to many kittens in its 
life time. A bird gives many eggs from 
which new birds come out. Discuss 
further how potato, banana or sugar¬ 
cane reproduces. Enquire how many 
.seeds were planted in a field of paddy, 
wheat, bajra etc. and how much was 
obtained in the end. 

People often get sick. So do our 
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crops. We are given medicine when 
we are sick. Farmers also give their 
plants some medicine when they are 
attacked by diseases. We take 
medicine through mouth or in the 
form of injections. Plants are given 
medicine as sprays or dusts. They ab¬ 
sorb these medicines through their 
leaves. Plant diseases reduce produc¬ 
tion. 

What are some of the diseases off 
crops? 

Let us find out 

For this, you have tp go to a village 
farm or an orchard and talk to the 
farmers. They will tell you about the 
common' diseases of rice, wheat, 
maize, peas, bhindi, mango, apple, 
banana, potato, onion or other crops 
grown in your locality. List the names 
of the crop, the disease and the re¬ 
lated symptoms in the given table. 

How are these diseases caused ? 

Let us discuss 

Ask the farmers if they know what 


causes these diseases. There are a 
number of small organisms which 
cannot be seen but can cause diseases 
in plants or animals. We can call them 
pathogen. A pathogen is a disease- 
causing organism. 

There are some larger insects also 
which cause diseases in our crops. 
What are these? 

Let us make a fist 

1 . The swarms of locusts that, some¬ 
times, completely destroy our 
crops. They are large, dark, 
hopping insects: 



The caterpillars that you can often 
see in a cauliflower head, cabbage 
or spinach (palak). 


S. No. Crop Disease Symptom 

.. • . ■ _ ' 1 — : - -i —- ■■■-■-- — . —— .- 

1. Pea Powdery Mildew Powdery covering on the 

leaf surface 

2. Bhindi Yellow Vein Mosaic Yellow and green areas 

on leaf 
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3. Aphids axe small, dark insects 

which affect oil-seeds-crops like 
mustard and vegetables like cab- 
bage.■■ ■. .'-v'- 

4. Many other types such as bugs or 
borers which damage our crops in 
many ways. You can enquire 
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about these from farmers. 

What d© the farmers do to -protect 
their crops against these enemies? 

Let us find out 

While studying the diseases, ask the 
farmers about the chemicals they 
spray or other measures they take 
against each disease. List the crop, 
the disease and the medicine in the 
table given. 

Also find out from them if they use 
seeds of certain crops which are not 
affected by diseases. Make a note of 
the name of the variety and the dis¬ 
ease which does not attack this par¬ 
ticular variety. 


S.No. Crop 


Disease Medicine!other r 

treatments 


L * Potato Leaf blight 

2. Brinjal Stem borer 

3 

4. 


5. 



CHAPTER TWO 



Our Body and Food 


Most organs of our body are soft. The 
heart and the lungs, the stomach and 
the intestines are all soft. You can feel 
the softness of your muscles. The 
brain is also soft. These soft organs 
contain much liquid. 


Then why does our body not 
Into a shapeless mass? 


chest, hip, upper arms, elbows, lower 
arms, wrists, fingers, thighs, knees, 
shins, ankles, toes, Do you feel some 
hard structures everywhere? These 
are the bones-. These bones form the 
skeleton of our body. The skeleton is 
the supporting framework of our 
body. Without this framework, our 
. body would fall apart. 


Lat us find out ^hat are the grapes and sizes of the 

Feel your head, shoulders, back bones present in onr 






16 LEARNING SCIENCE THROUGH ENVIRONMENT 

Let us find out flow are our bones joined together? 


Select a boy of your class. Tell him to 
remove his shirt. Observe his ribs, 
collar bone and back bone. You can 
feel them. What is the shape of ribs of 
the same size? Is the back bone 
smooth or knobby? Do you know 
that it is made up of a large number of 
small ring-like bones? See the promi¬ 
nent collar bones. What is their 
shape? 

What about the other bones? 


Let us find out 

Place your hand on the table. Let 
your palm face upward. Allow your 
palm to touch the shoulder region. 
Do you see that your arm bends at the 
elbow? Why does it bend? It bends 
because separate bones support your 
fore arm and upper arm. The upper 
arm bone joins the lower arm bones 
at the elbow. The place where one 
bone is joined to another is called a 


joint. Different kinds of joints con- 
See the figure. Observe minutely, nect the bones of our skeleton to- 
There are long bones in the arms and gether. 
legs, short bones in the fingers and. 


toes. There are flat bones in the head Each kind of joint, allows, a 
and hips and shoulder blades. movement. How? 



From the top of our head to the tips of 
our toes, we have 206 bones of differ¬ 
ent shapes and sizes. 

Besides support, in what other wsiys Is 
the skeleton useful? 

Let us discuss 

The skeleton helps to give shape to 
our body. It also protects us from 
damage. Inside the skull our brain is 
safe from injury. Our eyes are lodged ■ 
safely in the sockets of bone. Our 
heart and lungs are safe in the bony 
cage formed by the ribs. The back 
bon,e protects our spinal cord. ■ 


Let us find out 

Make your arm straight. Keep it hori¬ 
zontal with your palm upward. Try to 
bend it at the elbow. Gan you do it? 
The elbow joint allows you to bend 
your arm upward easily. It does not 
allow you to bend downward. This 
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type of joint is called a hinge joint. 
Such a joint is also present at your 
knee. 


f 
\ 

] 

Swing your arms around your shoul¬ 
der in any direction you like. 
Likewise swing your leg around the 
hip. How is it possible? It is because 
of the ball-and-socket joints in your 
shoulders and the hips. 


Are, ail joint's hioY&ble? 


Let us find out 


See the picture, There are several 
joints in the skull. They do not move. 


The lower jaw is the only bone in the 
skull that can move. Suppose your 
lower jaw could not move. In what 
way it would have affected you ? 

/ 

Let us find out 

Do not move your jaw. Try to speak. 
Try to laugh. What happens? How 
does it affect you? 

Joints allow movement of the foody. 

Then how hre ymt able to' move? 

Let us fin d out 


Place your arm on the table. Keep it 
relaxed. With your right hand, hold 



the muscles of the upper arm (biceps) 
and pull upward. Is the fore arm 
raised a bit upward ? Why ? The 
biceps are attached to the bones of 
the fore arm. So, when the muscles 
are pulled, the fore arm is raised. 





Try to stop the pumping of your 
heart. Check if you can do it by feel- 
of the muscles at the back of the fore ing your pulse. Can you? Can you 
arm (triceps)? Biceps pulled your stop your digestion? At your will, you 
fore arm up. Triceps pulled it %awn. can do many things. You can smile. 

Lower your head. Raise your hands. 
Open and close your eyes and mouth. 
But you can neither stop the pumping 
of your heart nor digestion. Such 
muscles work automatically. You will 
not have to think about them. They 
go on working even when you are 
asleep. What keeps your heart beat¬ 
ing day and night ? How is it made 
to beat faster or slower ? When you 
wish to bend your arm, how are your 
biceps informed about it? Different 
organs of your body have different 
functions. But your body works as a 
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Let us find out Why are two sets of muscles needed 

for the movement of the fore arm? 
Bend your fore arm. Feel the biceps Can the same muscles not bend the 
with the other hand. Do you feel a arm and straighten it? No, muscles 
thickening of the muscles. Straighten are like rubber bands. They can only 
the fore arm. Do you feel a thickening pull. They cannot push. All the bones 

of our body are covered with such 
muscles. They move our bones. Mus¬ 
cles not only move bones, they also 
pump the heart. They beat the pulse. 
They move the food from mouth to 
anus in the digestive tube. They do 
other work. 


Let us find out 
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single unit. What controls the work¬ 
ing of these organs without your 
knowledge? 

How do Uses© different organs work 
together? 

Let us find out 

Sit in pairs. Take a square sheet of 
paperfrom a note book. Tear it into 
several pieces. Put the pieces to¬ 



gether to make a square again ak in 
the picture. Can you explain how you 
could do it? 

Your eyes informed your brain about 
the shapes of the pieces. Your brain 
sent order to your hand to put the 
pieces together. 

1 Mow did war,eye^'.^ ujt the brain? 
fM*w dill i'c• vorci 

Let us discuss 

Look at the picture. This is the pic¬ 
ture of our nervous system. It consists 
of the brain and a network of nerves. 
Some nerves carry messages from the 
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sense organs to the brain. They are 
called the sensory nerves. Another 
set of nerves carry messages from the 
brain to the muscles. They are called 
the motor nerves. The sensory nerves 
from the eyes carried the information 
about the shapes of the pieces of 
paper to the brain. And'your hand 
received the order from the brain 
through the motor nerves. 
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Our brain controls and coordinates drates, fats, proteins, minerals and 
all the activities of our body with the /itamins. Our body needs carbohy- 
help of sensory and motor nerves. drates for energy. Our body needs 

fats too for energy. Some fats are 
Is not our body wonderful? stored in our body for future use. Our 

body needs proteins for growth and 
To keep our body fit and healthy is repair. Minerals and vitamins keep 
our primary duty. How to keep our our body healthy and protect it from 
body fit and healthy? For this, our diseases. Minerals like calcium and 
body needs adequate quantity of phosphorus are needed for strong 
good quality food. teeth and bones. Iron is needed for 

our blood. Vitamins help prevent dis- 
■Wfaai does good quality food mean? eases. 

■ And "what Is the adequate quantity? 

Good quality food is that which sup- 
Let us discuss plies all these nutrients required by 

our body. Observe carefully various 
You already know why food is re- kinds of food you eat during the en¬ 
quired by our body. Food supplies tire day. Record your observations in 
nutrients. Nutrients are carbohy- the following table: 

Daily food chart 

Food groups Breakfast Day meal Evening meal Any other 

Energy rich food 

Cereals, 

Starchy roots 
Fats and oils 
Sugar and jaggery 
Protein.rich food 
Pulses (dais) 

Milk 

Fish and meat 

Eggs 

Protective food 

Green leafy 
vegetables 
Other vegetables 

Fruits 'fA-iC', V/".'' 
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Does your daily meal contain food 
items from all the food groups? By 
missing a food item from one group, 
you miss one or other nutrient. Your 
daily meal should contain a good 
combination of food items derived 
from all food groups.. {{; ; 

A combination of food items from all 
food groups is important, so that all 
types of nutrients are made available 
to your body. But it is also important 
that their quantity should be ade¬ 
quate. 


See the table. Find out the amount of 
each type of food you need daily ac¬ 
cording to your, age-group. 

Foods are eaten in cooked form. Only 
fruits and some vegetables are eaten 
raw. In cooked form, what will be the 
measure of the above given amount? 
In a cup of 200 gram capacity, the 
above given amount of food in 
cooked form will be three to four cups 


• ... • v ' . . y, ; • / ■. ft, 

Age-group '■ 


Food 

■ ,!•. . . •• ; ■ 

7-9 years 

10-12 

years 

;■ ■' 

Vegetarian 

(gm) 

Non¬ 

vegetarian 

(g») v: : 

Vegetarian 

(gm). 

A' No n “ / 

vegetarian 

(gm) • 

Cereals v’y v, ■ 

250 

250, 

320 

w 

. o 

Pulses (dais) 


60 

60 

'.A ;?;:-6oA, l A:S 

Green leafy vegetables 

V ; 75 ; 


100 • 

100 A- 

Other vegetables, 

" ; . • . • 


• >7 .. \ 

• , 


roots and tubers 

50 

50 

50 

50 

Fruits 

i50 

r 50 

’.'A: 

• " 50 V,” 

;Ntuk'.. 1 1 " '■ 

250 

200 

: ‘ 250 

200 

Fats and oils 

30 

30 

35 

• t ... 35. 

Meat, fish and egg 

;,’A 

: ■■str a - 

* ■■ 

l' : AAr • 

30 

Sugar £pd jaggery 

A’.’ -y' 

50 

50 

50 







LEARNING SCIENCE THROUGH ENVIRONMENT 

meal time. Help her to prepare a 
good combination of these foods. She 
must include in your food everyday 
grains (cereals), gram green 
leafy vegetables and milK. 

What happens when you do not eat 
.adequate food? 

of cereals, three-fourths cup of dal, us fj n( j ou j 
two cups of milk, one-third cup of 

green leafy vegetables, a cup of sea- Look at the pictures. Observe what 
sonal vegetable and a fruit. Your happens when your food lacks any of 
mother cooks food and prepares dif- the nutrients or when it is not 
ferent dishes at home to serve you at adequate. 


Not sufficient Lacks Lacks Lacks Lacks 

(Starvation) Protein Vitamin C Vitamin Bj Vitamin A 




All skin and bone Swollen legs Swollen and Sores at the Dryness of the 

Oldman face Swollen face bleeding gums angles of the eyes 

Wasted muscle Skin broken Weak mouth, lips Night blindness 

Retarded growth Looks like burns Delayed wound cracked, tongue White or grey 

Lazy, sleepy, Hair dis- healing fissured patches on the 

irritable coloured, easily Tenderness of eye (may lead t9 

pluckable legs blindness) 

Dull, irritable " 
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These deficiency diseases can be prevented by including foods rich in deficient nutrients in your 
daily meal: 


Food rich in 
energy: rice, 
wheat or maize, 
roots and tubers 
(potatoes), fats and 
oils . 


Food rich in Foods rich in 

protein: milk, Vitamin C: 

pulses, beans, amla, tomato, 

peas and lentils, citrus truits, 

groundnuts, lemon, orange 


meat, fish, egg. 


sprouted grams, 
guava, coriander 
leaves, mint 
leaves. 


Foods rich in 
Vitamin B2: 
sprouted pulses, 
green leafy 
vegetables, 
milk, liver, 
whole grain 
grams. 


Foods rich in 
Vitamin A: 
green leafy 
vegetables, 
mango, papaya, 
carrot, milk, 
curd, yellow 
pumpkins, liver. 



Are all of us active, strong, smart/ 
cheerful? If not, what does that 
mean? Perhaps the cause is lack of 
proper food in right amount. 


What CtCD- WC 

of mm 


' S tf.k I «t • 




Let us discuss 

What is our main food item? It is rice 
or wheat. Sometimes it is bajra, corn 
or jowar. Next item of our food is dal 
and vegetables. But most of us do not 
get vegetables regularly, and rarely 
get fruits. Thus most of us Jack miner¬ 
als and vitamins and suffer from defi¬ 
ciency diseases. So we should strive to 
grow them. By developing kitchen 
gardens at home we can get seasonal 
fruits and vegetables such as plan¬ 


tains, guavas, mangoes, papayas, 
oranges, lemons, tomatoes, brinjals, 
carrots, radishes, chillies, onions, 
cabbages, and leafy vegetables. If no 
spare plot is available for kitchen 
gardening, we plant drum-stick trees 
near our houses. Drum-stick (See 
figure) will supply us vitamins 



A,B,C,D and minerals such as iron 
and calcium. 
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Do you get vegetables and fruits all through the year? List below the locally 
available vegetables and fruits of different seasons. 

Summer Winter 

Vegetables Fruits Vegetables Fruits 


Do you get mangoes in winter? Do 
you get carrots, cauliflowers, 
oranges, guavas, amlas in summer? 
Fruits and vegetables are seasonal. 
They cannot be kept for long like 
grains and pulses. They have high 
water content and get quickly 
spoiled. We get plenty of vegetables 
and fruits in season at low cost. Can 
we not preserve them and eat when 
they are not available? 

Wliictr vegetables 'and fruits'are pre¬ 
served in your J'Ocattty? 

Let us find out 

Britig samples of preserved vegeta¬ 
bles and fruits a vailable at your home 


Dried 


and display them on the table of your 
classroom. Classify and tabulate. 

Food can be preserved fey drying, by 

tVTisi; S..T , V y) ; T*y . 'Vy/y 

are they' preserved? . 

Let us find out 

Bring raw mangoes, cauliflowers, 
cabbage, tomatoes or brinjals 
whichever are available. Wash arid 
cut into pieces. Place on a flat-, 
bottomed wooden tray or any such 
locally available container. Keep 
them under the sup till the vegetable 
and fruits are completely dry. After 
they are dried keep them ip a cleap, 
dry, airtight glass, tin or plastic con¬ 
tainer or a mud pot. 


Salty Sweet 
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as food items available all found the 
year. Besides they are useful as addi¬ 
tional source of energy and good 
source of minerals and vitamins. 


Drying removes moisture and pre¬ 
serves food for a long time. Fish, 
whole bean pod and mutton can also 
be preserved by drying. 

How an*'-vegetables ami fruits pre- 


Let us find out 

Take some mangoes, cauliflowers, 
turnips, amlas, lemons, chillies, car¬ 
rots etc. whichever are available. 
Wash, cut into pieces. Add salt. Keep 
in a jar. Spices-and oil may also be 
added. Among the spices added in¬ 
clude fennugreek (methi), turmeric 
(haldi), omum (ajwain), pepper and 
chillies* , Mustard powder is also 
sometimes added. Mustard oil, rape- 
seed oil and sesame oil are generally 
used. These preserved items are 
known as pickles. Pickles are useful 


How is fond preserved in sugar syrup?. 

Let us find out 

Take mangoes, amlas or carrots, 
whichever are available. Take water 
in a vessel. Add sugar. Boil it for 
some time to make-syrup. Wash the 
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fruit. Cut into pieces. Add to the 
syrup. Boil it for some time. Cool. 
Store in a glass, tin or plastic jar. 
These preserved foods are known as 
morabbas. 

The container should be clean and 
airtight. Then only the dried and 
salted vegetables and fruits as well as 
those preserved in sugar syrup will 
keep safe for longer time. 

Why do vegetables and fruits having 
high water content get .spoiled more. 
readily ifian dry foods? 

Let us find out 

Take a large potato. Cut a piece. Put 
it in an open container. Leave it aside 
in a dark place. Keep it damp by 
sprinkling water. Observe everyday. 
Do you notice some change? Is it 
smelling different? Has it become 
soft? Has the colour of the potato 



changed? Is there any cottony 
growth? What has brought about the 
changes? If there is a cottony growth, 
it surely indicates the growth of an 
organism. Such cottony growth you 
will find on foodstuffs exposed to air, 
in warm and moist weather. They are 
called moulds. They may be white, 
black, green, blue or red. 

You may have seen a rotten tomato 
or brinjal. There may not be any cot¬ 
tony growth. But you know that they 
start giving bad smell. They become 
delicate and soft. What makes them 
so? Is it due to growth of some other 
organisms like mould? Yes. This is 
how fish, meat, fruits and vegetables 
when kept for long become spoiled. 
The spoilage occurs due to growth of 
some organisms. These organisms 
grow wherever air, warmth, mois¬ 
ture and food are available. 

.Where do these organisms come 
from? Why cun we not see them? 

Let us discuss 

Unless these organisms are present 
everywhere, they will not be able to 
spoil food wherever you keep it. 
They are present almost everywhere, 
in air, water, soil and dusty objects. 
They are too small to be seen with our 
naked eyes. We know their presence 
through their actions. Can you vis¬ 
ualise their size? The diameter of 
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bacteria is about one-thousandth of a 
millimetre. About ten thousand mill¬ 
ion bacteria would be required to 
weigh one milligram. We can see 
them only under the microscope. 
These invisible tiny organisms are 
commonly known as microbes. 
Moulds, bacteria, yeasts, protozoans 
and viruses are different kind of mic¬ 
robes. Viruses are smaller than bac¬ 
teria. They cannot even be seen with 
an ordinary microscope. 

The microbes such as moulds, yeasts 
and bacteria are the chief cause of 
food spoilage. 

■Are all the microbes .harmful? 

Let us find out 

Mix rice flour and black gram flour. 
Add enough water. Prepare a dough. 
Keep the dough in a vessel overnight. 
Observe next day. Touch it. Is it sof¬ 
ter? Do you see some tiny pores? Is it 
slightly sour? Why has the dough 
changed? It is due to the action of 
yeast. This changed dough is used to 
prepare idli. It is useful and palatable 
to eat. Do you know how curd is pre¬ 
pared from milk? It is due to the ac¬ 
tion of bacteria on milk. The curd is a 
useful and palatable food. 

Construct a compost pit in your 
school. Dump leaves, grass, straw, 
vegetable peelings, skins of fruits, 
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your left over food in the pit. Cover it 
with a layer of soil. Repeat the pro¬ 
cess everyday till the pit is full. Wait 
for six months. Then dig and observe. 
Everything has changed into manure. 
The manure is very good for crops. It 
is the soil bacteria which change the 
garbage into manure and enrich the 
soil. 

From green mould, penicillin is ex¬ 
tracted. Indeed many microbes are 
quite useful. They are very essential 
for plants, animals and man. There 
are some other microbes which cause 
disease in man. These disease- 
producing microbes are called germs. 
Besides germs, worms and other 
parasites also produce disease in 
man. 



- 1 


The diseases caused by germs, worms 
and other parasites are, 'communica¬ 
ble pr infectious. They spread from a 
patient tp a healthy person! " 

How’ do- communicable diseases 
spread from person to person? They 
spread chiefly through air, water, 
food, direct or inditect Contact an#; 
the bite of insects or other animals. 
See the figure above.. 




Wjisrf precautions %h©ukt.;l>e fa%jV io 
:to^i*yent;.the spread of 


Let us discuss 

You are aware that communicable 
diseases are caused by germs. The 
various germs from the infected indi¬ 
viduals pome out through the exr 
haled' air, sputum, saliva y excreta, 
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Transmission of Communicable Diseases 


Disease 

causing 

organisms 


Spread from one person to another through 


Air 

Water 

Food 

Contact 

Insects 

Other 

animals 

Virus 

Common 

cold 

Influenza 

Bronchitis 

Measles 

Whooping 

cough 

Mumps 

Chicken 

pox 

Small pox 

Polio 


1 


Rabbies 

(dog) 

Bacteria 

Diptheria 

Pneumonia 

Typoid 

Cholera 

Typoid 

Cholera 

Tetanus 

Leprosy 

Plague (flea) Plague (rat) 


Meningitis 

Bacillary 

dysentery 






Tuberculosis 





Protozoans 


Amoebic 

dysentery 



Malaria 

(mosquito) 


Worms 


Round- 

worm 

Round- 

worm 

Thread¬ 

worm 

Tapeworm 

Scabies 

Hookworm 

Filariatis 

(mosquito) 

V, . 

Guniea worm 
(water flea) 

Fungi 




Ringworm 




other body discharges and wastes, and articles used by the patient, dust, 
They are carried by droplets in air, by dirt and soil; and by mosquitoes, flies, 
food, by water, by contact, clothes fleas and other animals. So, to pre- 



primary m 

CENTRE 


The occurrence of the disease 
should be intimated to the local 
health authority or Primary 
Health Centre immediately. This 


LEARNING SCIENCE THROUGH ENVIRONMENT 


will enable them to take im¬ 
mediate steps to check the spread 
of the disease and to take care of 
the patient. The germs which 
might have spread in the living 
room should be killed. The 
clothes and beddings can be ex¬ 
posed to direct sunlight to kill the 
germs. UtensilS and clothes Used 
by the patient should be boiled in 
water. Useless articles such as rags 
and paper should be burnt. Some 
chemicals such as phensyle, car¬ 
bolic acid and formalin kill germs. 
These chemicals are called disin¬ 
fectants. The sick room should be 
sprayed with a disinfectant. 

3. Vaccinations develop resistance 
in the individuals against some in- 


fectious disease. So, it is essential 
that every one should take vac¬ 
cines in time. When should you 
take vaccination? See the' table 
on next page. 


vent the spread of these germs the 
following measures are necessary: 


1. The patient should be kept in a 
separate room. To avoid contact, 
none except those who attend on 
him or her should be allowed to go 
there. 

f#TP®S5l , . 
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Age 

Vaccine 

ilS soon after birth as possible 

Small pox 

BCG (against tuberculosis) 

to 9 months 

Triple antigen (DPT) 

(against diptheria, whooping cough and 
tetanus) 

3 doses at intervals of 4-6 weeks 

Polio, 3 doses at intervals of 4 to 6 weeks. 

0 to 12 months and every 2 years 

fter that 

Typhoid 

year 

DPT: 1st booster 

Polio : 4th dose 

i years 

Small pox (Revaccination) 
and every 3 years after that 

School entry (5 years) 

DPT: 2nd booster 

Polio : 5th dose 


BCG: 1st booster 

xaving Primary 

Diptheria and Tetanus : Booster dose 


4. You should take care to keep 
home and surroundings clean and 
safe from mosquitoes, flies, fleas, 
lice, rats and mad dogs. Articles of 
daily use should be kept clean and 
safe. Water and food should be 
free from contamination. 

5. Source of water for the commun¬ 
ity may be a well, a pond or a 
stream. It should be maintained 
clean and safe from contamina¬ 
tion. 


Rubbish, garbage and waste from 
houses should not be thrown any¬ 
where to pollute the surroundings 
— roads, fields and water source. 
They should be deposited in com¬ 
post pits. 

People should be forbidden to de¬ 
fecate near the house. One should 
defecate in a place where neither 
people, nor animals nor flies can 
reach. 






in 


M 

«| 

SIS 

pi]! 
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The supply of safe drinking water and 
disposal of waste, including human 
excreta, are two major problems in 
our villages. Due to these problems, 
infectious diseases of the stomach 
and intestine (cholera typhoid, 
dysentery, and worms) are common 
in our villagers. Our health status is a 
balance of interaction between our¬ 
selves and our surroundings. It is a big 
challenge. Let us take initiative and 
make our village surroundings 
(homes, schools, roads, fields, wells, 
ponds, streams) clean, safe and 
beautiful. 

Not only should we take care of our 
surroundings and keep them safe, 
but keep ourselves also safe. Acci¬ 
dents occur often. The condition of 
the patient gets worse without timely 
and proper help. So, everyone must 
know what to do in such emergency 
situations. 

What should you doif a.sinall insect or 
sand ; par tide'" gets' into your eye? 

Let us find out 

Do not rub the eye. Keep the eye 
tightly closed. Allow the tears to ac¬ 
cumulate. Keeping the eye closed, 
pull the upper lid down over the 
lower lid and hold it. The object will 
be washed away to the inside corner 
of the eye. 


eye in plenty of water. Then you look 
up. Let someone revert your lower 



eye lid downward with the thumb. If 
the object is seen, then let him gently 
lift with the corner of a clean moist 
piece of cloth or cotton. 

If the object is stuck on the surface of 
the eyeball, do not try to remove it. 
Place a few drops of til oil or castor oil 
in the eye. Cover the eye gently with a 
clean bandage and proceed to the 
health centre. 

What should you do if an insect, has 
entered your ear? 

Let us find out 

Bring a little warm oil. Put the oil into 
the ear. The insect will be drowned 
and killed. Then turn the head to the 
other side. Let the oil flow out. The 


insect also will be carried out with the 
flow. If you do not succeed, then pro- 
If you do not succeed, then bathe the ceed to the health centre. 
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What should you do if an object lias 


entered someone’s nostril? 

Let us find out 

Press upon the patient’s other nostril, 
Allow the patient to take a deep 
breath through the mouth. Then let 
the patient close the mouth and 
breathe out forcefully through the 
obstructed nostril. Alternately, you 
can tickle that nostril for a sneeze. 
The foreign object will be expelled 
out. If you do not succeed, then take 
the patient to the health centre. 

What should you do if someone is 

'■wounded?: :■■■■■■ 

.. ;:'f ■. .■■■■ 

Let us find out W 

There is a wound when the skin is cut 


or torn. If it is a minor one, clean the 
wound with soap and warm water. 
Shave off any hair around the wound. 
Apply tincture iodine. Put a clean 
piece of cloth over it. Protect it with a 
bandage or adhesive tape. 



If the patient is losing a lot of blood 
through the wound, then press down 
hard on the wound with a clean 
sterilized cloth to stop the blood from 
coming out. If the bleeding continues, 
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make a tight bandage over the 
wound. If the blood comes out 
through the bandage, wind another 
bandage more tightly. The patient 
may be very tired and weak. Make 
him drink plenty of water and send 
him to the nearest health centre. 

What should you do if someone Is 
stung by an insect? 

Let us find out 

Get some lime water. Take a piece of 
clean cloth. Dip it in lime water and 
apply over the spot several times: 
Poison of insect sting is neutralized 
by lime water. 

What should you do if the clothes of a 
person catch fire? 

Let us find out 

Do not pour water. Bring a heavy 
blanket. Lay the patient down. Cover 
him or her with the blanket. 

There may be burns. Burns are 
caused not only by fire. They may be 
caused due to contact with hot vessel, 
steam or spilling of very hot water or 
oil or milk. 

In such cases what should you do? 

Let us find out 

Observe the patient. The burns may 




be minor. The patient will be feeling a 
burning sensation. The spots may be¬ 
come red or there may be blisters .'Do 
not break the blisters. If you can get 
any antiseptic cream like savlon, bur- 
nol or cetavlon, then gently apply 
over the burns. Put on, a very loose 
dressing. 

If a large area of the skin is burnt, lay 
the patient down on a stretcher. Do 
not break the blisters. Cover the 
burnt part with a clean cloth. Give the 
patient plenty of water to drink. Give 
stimultants like tea and coffee to 
drink. Take the patient immediately 
to the health centre. 

To meet emergency-situations, it is 
essential that you and your class¬ 
mates should keep in school a small 
First Aid Box containing the 
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following articles: 

Sterile absorbent cotton pads 
Sterile gauze pieces 


Roller bandages 
One roll of adhesive tape 
One pair of scissors and forceps 
One small bottle of tincture 
iodine 

One small bottle (50 ml) of tinc¬ 
ture benzoin 

One small bottle of (50 ml) 
rectified spirit. 

One tube of antiseptic cream like 
savlon or burnol 
One small bottle of antiseptic lo¬ 
tion like dettol 
One medicine glass 
One toilet soap. 




You might have seen rocks on moun- How do we use rocks? Prepare a list 
tains, roadside, construction sites and of the articles in your home which are 
near river beds. Rocks are natural made of rocks. Also prepare a list 
substances found on the earth. We where rocks are used as construction 
sometimes find hard rocks after dig- materials. From where do we get 
ging the soil. these rocks? 
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donc to*® 96 rwks > so that Almost all metals are obtained from 

Oiey become suitable for a specific rocks. The rocks rich in various 

metals are called ores. Metals are ex- 
Let us discuss tracted from these ores in factories. 

Rocks are taken out from quarries or W ' W * ** "*** 
collected from river beds. They are Let us (tad out 

You may have noticed some peculiar 
stones, rocks, soil around your vil¬ 
lage. Examine a piece of rock. What 
do you observe? Powder a piece of 
rock by hammering it. Observe the 
powder carefully. How many types of 
grains do you find in the powder? Are 
these different in colour? 

also obtained from the rocky moun¬ 
tains. Many of the rocks after cutting 
(then called stones) are used as a con¬ 
struction material in building walls 
roofs and floors of houses. Stones are 
also used for the construction of 
roads and railway tracks. 




iai does ll,e colour difference indi¬ 
cate? . 

Let us discuss 

Minerals are natural substances 
found on the earth. The colour differ¬ 
ence in particles is due to different 
■minerals present in the rock. Granite 
is one of the rocks. It has three differ¬ 
ent types of particles j glass like parti¬ 
cles (quartz), white or pink particles 
( e spar) and white shining layer-type 
particles called mica. 


How'do 




Let us find out 

You may have many types of utensils 
your home - Make a list of these 
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utensils. Classify them into groups 
such as earthenware, glass like, iron 
or aluminium like and plastic like. 


such. Salt is also obtained by 
purification of-lake and sea water and 
then used. Electrical wires, parts of 
machines, ploughs, shovels etc. are 
things made of metals. Similarly you 
can find many items made of 
ceramics, plastic, baked earth etc. 
The drugs, dyes, paints, synthetic 
fibres (such as terylene, nylon) and 
many chemicals also are made out of 
minerals. 

How do we get the metalafrom rocks? 


This table shows how utensils made Let us discuss 
of different minerals are used in your 

home. Metals are extracted from the soil, 

Types of Utensils 


Earthenware 

Glass like 

Aluminium like 

Rubber like 

1 . 

1 . 

1 . 

1 . 

2. 

2. 

2. 

2. 

— _ 

— 

— 

— 

— 

— 

— 



What are some other uses of mine- sand or rocks. It is not easy and 
rals? profitable to extract metals from the 

soil. Some metals like gold are found 
Let us discuss in pure form in sand and rocks. Un¬ 

like gold, most of the metals are 
Minerals have many uses in our daily found in a combined form. The corn- 
life. We use them in a variety of ways bined form of metal is called an ore. 
either directly or after purification. Ore is a mineral from which metal can 
Salt is taken out of mines and used as be extracted easily and with profit. 




DYES 


EXPLOSIVES 


COAJU 


PITCH 


MEDICINES 


FERTILIZERS 


PLASTICS 


COOKING GAS 


PLASTICS 


LIQUID Fl'EI 
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Coal is used as a fuel. What is petroleum? Where from do 

we get it? 

How many types of coal have you seen 

e.g. charcoal, stone-like coal etc.? ^ us ou * 

What is the difference between them? 

You might have seen petrol. What is 
its colour and smell? Where do we 
Let us discuss use this liquid? 


Take a piece each of different types of Petroleum is formed inside the earth 
coal and try to assess their properties by the decay of plant and animal re- 
i,e. hardness, shape and the ease with mains. From these it is pumped out. It 
which they burn. is purified and petrol is obtained. 

It is a yellowish liquid having a 
characteristic smell. Scooters, cars, 
buses etc. use petrol as a fuel. 


Charcoal is obtained from burning of 
wood. Stone-like coal is taken out 
from mines. It is formed inside the 
earth by the decay of plants in the 
absence of air, after millions of years. 
Most of the coal in India is found in 
Bihar, West Bengal, Madhya Pradesh 
and Orissa. w 

What are some of the products of 
coal? Make a list of items that you 
know. See the diagram. Like the pro¬ 
ducts of coal, petroleum products 
have many uses in our life today. 


The Arab countries, Iran, Russia and 
America are the chief producers of 
petroleum and its products. Our 
country is also trying to produce 






















natural resources of the earth 


enough of petroleum and its products 
to meet the demands. 

The industrial progress of a country 
depends mainly on coal and petrol it 
has at its command. It is therefore 
sometimes called 'Liquid Gold’. 

Are minerals useful in agriculture? 

Let us find out. 

You may have seen farmers purchas¬ 
ing chemical fertilizers, insecticides 
etc. in the market. What do they do 
with these substances? 


Have you ever seen a farmer spraying 
some liquids on fruit trees in his or¬ 
chard? Can you name a few of them? 
Prepare a list of fertilizers and insec¬ 
ticides in a tabular form. 


Chemical fertilizers are added to the 
soil to provide the minerals taken 
away by earlier crops. Some of the 
well-known chemical fertilizers are 
Ammonium Sulphate, Calcium 
Super Phosphate, Murate of Potash. 

Insecticides are chemical substances 
used to kill insects which harm the 
crops. Some of the well-known insec¬ 
ticides are Melathion, Gammaxene, 
Polythion. 

Do foodstuffs also contain minerals? 
Which food-stuffs contain minerals? 
What sort of minerals are found in 
them? 

How are these minerals helpful In our 
growth and existence? 

Let us discuss 

Almost all food-stuffs contain one or 


Chemical SuSjslances Used In Agriculture 

Fertilizers Insecticides 

1 . 1. 


2 . 


2 . 
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the other type of minerals. Some of 
the important minerals found in them 
are iron, calcium, potassium, phos¬ 
phorus and iodine. You have already 
studied about some of these. 

Does soil'contain useful minerals, 
salts without which plants cannot 
grow? 

Why do we add fertilizers or manure 
before growing every new crop? 

Let us discuss 

Plants are grown in soil. They take up 
the minerals required for their 
growth from the soil. Thus, the soil 
loses these minerals. Therefore it is 
essential to make soil fertile before 
growing the next crop. 

Plants need minerals for their growth. 

Why do farmers add dung manure to 
their fields? 

Let us discuss 

You may have seen farmers adding' 
dung manure to their fields. They add 
it in addition to the chemical fertiliz¬ 
ers to their field. Why is it so? 

Dung manure adds many minerals to 
the soil which are either absent in-the 
particular soil or have been used up 
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by the plants. It makes the soil fertile 
by adding certain fine decayed mater¬ 
ial (humus) to it which the chemical 
fertilizers do not provide. 

Is the soil made fertile by growing 
pulses or grain between two successive 
crops? 

Let us find out 

You may have seen farmers growing 
crops like beans, peas, grams and 
arhar etc. in the fields. They usually 
grow such crops between two succes¬ 
sive crops. Why do they grow such 
crops in between other crops? Take 
out one of the plants of peas, gram or 
beans and observe carefully its roots. 



What do you observe? Beans, peas, 
grams and arhar are called legumin¬ 
ous plants. Leguminous plants have 
small outgrowth (nodules) on their 
roots. 




natural resources of the earth 

A type of bacteria is present in these 
’nodules which converts atmospheric 
nitrogen 1 into nitrogen compounds, 
which plants can eastl^take. Growing 
of leguminous crops make' the soil 
•fertile. ' ; x *;i *1 


You may have seen farmers plough¬ 
ing their fields before sowing seeds. 
They, plough deep so that the lower 
portion of the soil comes to the top 
and the top portion of the soil goes 
down. What difference does plough¬ 
ing make to the crops? : ; ; 

The upper portion of the soil be¬ 


comes poor in many minerals by 
growing crops. The lower portion of 
the soil is rich in these minerals. The 
upper portion of the soil also contains 
some plant remains, which gets de¬ 
cayed into manure by ploughing. It is 
necessary to plough the soil after 
every crop, so that the soil is fit for 
growing a new crop. 








As you know, air is present every- ■ Why does the tumbler hoi fall clown? 

where. Even an ‘empty’ tumbler is 

otherwise full of air. Air has many Let us find out 

interesting properties. Let us explore 

one of them. Take a glass bottle. Nearly fill it with 

water. Put a clear drinking straw in it 
Bring a tumbler close to your mouth, as shown. Observe if possible the 
Suck air out of the tumbler. Remove level of water inside the straw. Is it 
your hands from the tumbler. the same as that of the water outside, 
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in the glass bottle? 

Try to suck water through the straw. 
Does the water rise in the straw? How 
does the water reach your mouth? 
Can you explain why water rises in 
the straw? 

As you suck air out of the straw, 
water rises in the straw. As you leave 
the straw end open, the water falls 
down. 

Suck water in the straw.- Close the 
upper end with your finger. Now re¬ 
lease pressure gently. You will'see 

that water drops out slowly. 

What .has air hi tfe'whh this rise and 
Sal! of water in the straw? 

Let us discuss 

Air is present everywhere. It con¬ 
stantly presses down on the surface of 
water. It presses both inside and out¬ 
side the straw. Hence the level of 
water, outside and inside, is the same.. 
When the air is sucked out through 
the straw, there is very little pressure 



inside the straw. Hence water from 
the bottle is pushed up in the straw. 

When the straw end is left open, air 
rushes into the straw. It pushes back 
the water in the straw to the original 
level. 

Now think what happened when you 
sucked air out of the tumbler. The 
pressure of air inside the tumbler was 
less than the pressure of the air out¬ 
side the tumbler. So the tumbler did 
not fall when you removed your 
hands from it. 

Air has many uses. It is used to fill 
balloons. Name any other three uses 
with which you are familiar. Many 
uses of air are based on its pressure. 

What are some of the uses, based m 

the pressure of air? ■ 

Let us observe and discuss 

Study the picture on page 46. Name 
the things that are being inflated with 
air. What happens when air is blown 
into a balloon? Why does the balloon 
bulge out? 

Air exerts pressure; and we make use- 
of this fact in each of these cases 
Many a time, air pressure is used to 
move liquids. You have studied how 
air pressure works in the case of 
drinking straw. You might have also 
seen a kerosene pump in use. 
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. As dropper,or a foistaip peri' tilts 
. ■ sis© wetrfes wj-tbe principle of air pr&i-r 

.sure, ; 7.. 

How‘do they work? . *. 

Vv * ; * . . 

us’.find.out 

Take an eye dropper, syringe or 
fountain pen filler. Hold it as shown 
with one end dipping in a coloured 
liquid. Push down the piston or press 



Relate your observations to the dia¬ 
gram, given here. If possible go to a 
hand pump. Open the pump and see 
the valves. Work it to fill a bucket of 
water. Find out when the water 
gushes out of the pump, in the down¬ 
ward stroke or the upward one? How 
will you explain? 

Study the figure showing the working 
of a hand pump. Locate the two val¬ 
ves A and B. What happens to the 
valves when the piston moves up? 
What happens to the valves when pis¬ 
ton moves down? What makes tfie 
valves open and close in the two 
cases? 

We learnt that air pressure can be 
used to move liquids such as water, 
petrol, kerosene. In all these cases, 
air is removed first. Normal air pres¬ 
sure then forces the liquid up. 


the filler. Where do the air bubbles 
come from in the liquid? Pull up the 
piston or release the filler. What do 
you observe? Why does this happen? 

A common lift pump works on the 
same principle as a pichkari or a 
syringe. 

* dm tine* ? filt psam> * *$kq 

Let us find out 

Worn must have seen a hand pump. 


Air has many uses which are not re¬ 
lated with the property of air pres¬ 
sure. Name one or two such uses. You 
know that air exists as gas. But it is 
not just one gas. It is a mixture of 
gases. Air is needed for living things, 
because it contains oxygen. Besides 
oxygen, there is nitrogen, carbon 
dioxide, and water vapour in the air., 

• * v ” 1 ’ * , ’ . . - ,, 
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Why does fanning or blowing air 
cause a fire to burn more intensely? 


Let us find out 

Set two small candles of equal size 
erect on the table. Light the candles. 
Place a large, wide-mouthed bottle 
upside down over one candle. Place a 
smaller bottle over the other candle. 
Watch the candles’ flame. 



How long do they continue to burn? 
In which case does the flame go out 
first? 
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shows that air or a part of it is used in 
burning. 

The part of air used up in burning is 
called oxygen.. We burn fuels like 
firewood or charcoal. These fuels 
need oxygen (from air) for burning. 
On burning, we get heat energy. 

Oxygen is also the part of air used up 
in respiration. All men and animals 
take in air by breathing. 

The blood in the lungs takes oxygen 
from the air breathed in. The blood 
carries this oxygen to all parts of the 
body. In the presence of this oxygen 
food is to some extent used up to 
release energy for work and play; as 
well as certain wastes are produced. It 
is somewhat like burning of coal in a 
locomotive engine to release energy 
which is used for running the trains. 
The ashes produced are like the 
waste products, In Class IV, you 
studied about two such wastes, 
namely, water vapour and carbon 
dioxide. 

Have you been to a place where there 
was a lot of smoke? How do you feel 


Why did the candle covered by the 
smaller bottle burn for a shorter 
time? 

The larger bottle made a larger 
amount of air available to the candle 
flame for burning. This made the 
candle to burn,for a longer time. It 


near a fire-place where damp 
firewood is burning? You must be 
able to recollect the experience of 
being in a smoky place. What hap¬ 
pened to your eyes? How different is 
the experience of walking in fresh 
morning breeze? 
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Air is polluted by smoke. Such air is 
not suitable for breathing. Tears 
trickle down our eyes and they also 
become red when we stay in a smoky 
place. 

■Whatlire some of the other things,, 
besides smoke, which pollute air? 

Let us discuss 

Study this picture. Why is the boy 
running to get away from behind the 



car? In cities, the smoke given out by 
automobiles pollutes the air. Why is 
the boy putting a handkerchief to his 
nose? He wants to avoid the bad smell 
present in the smoke of the car. 

Smoke from steel plants, thermal 
power stations and factories pollutes 
the atmosphere in a big way. They 
are, therefore, located away from the 
cities, so that air pollution does hot 

liartirt fhp npnnl a xtpHr 


Polluted air is harmful to our life. We 
should always try to be in fresh air. 
Open windows and ventilators help in 
keeping the air of your room fresh. 
Trees and green plants help to keep 
air fresh ,by taking up carbon dioxide 
and releasing oxygen. Many cities 
keep, green belts to get fresh air. 

Water is a good solvent. It dissolves 
many things as it flows over land or 
seeps through layers of soil. Natural 
water would, therefore, contain many 
dissolved substances. Besides, it may 
contain insoluble substances and 
germs. 

IfeW '-dc We remove insoluble '• im- 

purities front waters , 

Let us find out 

Fill a tumbler with muddy water from 
a river or a pond. Keep it undisturbed 
for some time. What do you find at 
the bottom of the tumbler? 




'• •** 
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The larger and heavier insoluble par- Pour- the upper clear liquid into a 
tides settle first. These may be small katori. This process is known as 
pieces of stone, particles of sand, or decantation. • 

s animal and plant remains. The lighter 

particles remain suspended or even All insoluble impurities can be re- y 
float- t moved from water by filtration. 

Floating things except fine particles 
can be removed with the help of a 
t spoon. For helping the fine sus- 
. , pended particles to settle, mix a little 
: alum to the muddy water. What dif¬ 
ferences do you notice in water? 

the insoluble impurities settle down 
more quickly with alum. The water 
becomes clearer than what it was ear - ‘ 
lier. This process of cleaning water is 
called sedimentation. 

,, H h \ an w 4 rei yfayii llie el* « v r . 

, i impurities thd i, * j v d 

.J; -;v ■ ■ ■ 

; v -_v *.■-v.''!', : ' v '/•"' ; '■ . ' ' •• 

t^fwstry :>■' Leftist try 



Hold the tumbler. Gently tilt the Take a funnel, like the one used 
tumbler containing muddy water. ... . T' ■ * : 


-t. 
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pouring out kerosene oil into a bottle. 
Arrange a cotton pad in the funnel as 
shown in the figure. Pour the muddy 
water into the funnel. 

What do you see on the cotton pad? 
What do you notice about the water 
collecting in the tumbler below the 
funnel? 

A cloth piece may also be used for 
filtering solutions. Can you cite an 
occasion wherein you saw this? 

The clear water obtained by filtration 
may still contain germs. These are not 
visible. You can see them only under 
a microscope, These germs may cause 
many diseases. The simple way to re¬ 
move germs is to boil water for a 
sufficient length of time. Boiling will 
kill the germs and make the water 
safe for drinking. 

Some of the germs are, of course, 
removed by sedimentation and 
filtration. 

Are there other rmdfifctts. ■•kill- 
..germs? - ';' ' v ■■' ; ■ A- "’s’A A;;- 

Let us discuss 

Have you ever seen a substance 
being added to wells, thus making 
well water red? You might have 
noticed such water in dispensaries as 
well. This substance is potassium 



permanganate. Its crystals are dark 
violet or almost black. Addition of 
this chemical to water kills germs. 


Addition of chlorine is another way 
of killing germs. Chlorine is a gas. 
Water as supplied in many cities is 
treated by this method. 

Killing germs by adding chemicals to 
water is a convenient method. But it 
often gives a bad taste to the water. 
Rain water is usually clean especially 
if it is collected after it has rained for 
some time. There are very little im¬ 
purities dissolved or suspended in it. 
Even such very pure water may not 
be good for drinking. In fact, some of 
the dissolved substances give a taste 
to water and are also useful for the 
growth of our body. 

Germ-free drinking water should be 
stored with care. The pot should be 
clean and kept covered with a clean 
cloth or a clean lid. Vessels for drink¬ 
ing water should also be kept clean 
and free from germs. 
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When you go to the market, you can 
buy a kilogram of potatoes or onions 
or tomatoes. You can also buy butter 
or fruit by weight. But can you buy 
one kilogram of milk or two kilo¬ 
grams of kerosene oil? No. You buy 
them by litres. 

When a driver of a car goes to a petrol 
pump, he orders 5 litres of petrol. 


Does he buy petrol by weight? No, he 
buys petrol-hy volume. 

What k. volume? 

Let us discuss 

Take a half-litre glass bottle. Or, you 
may take a measuring can from the 
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milkman. The can will be marked half 
litre or one quarter litre. 



a fixed volume. 

Perform the following activity: Take 
three different vessels from your 
home. You may take a bottle, a glass 
tumbler and a cooking pan. Find oui 
approximately the volume of each of 
them with the help of a half-litre bot¬ 
tle or a measuring can from the milk¬ 
man. Then complete the table below. 


S.No. 

Vessel 

Volume 



(litres) 

1 . 

Bottle 


2. 

Glass tumbler 


3. 

Cooking pan 



I' h v soilds a.1 'M i . Iia yiv voltiinc? 


Fill the half-litre can with water. How 
much water is there in the can? The 
amount of water is half litre. We also 
say that the volume of water in the 
can is half litre. 

Fill the can with kerosene or some 
other oil. Now the volume of the oil is 
half litre. The volume of the can is 
fixed. It is half litre. It does not de,- 
pend upon what liquid is in the can. 

Similarly, take some tumbler or bot¬ 
tle or cooking pan. Each of them have 


Let us find out 


Take a tumbler filled with water and 
put the tumbler in a bigger vessel like 
a cooking vessel or a pan. 





Is the volume of one kilogram of 
potatoes larger than that of one 
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Now put a solid like a potato into the 
tumbler. What happens? Some water 
flows out from the tumbler into the 
pan. Collect this wafer and find out its 
volume approximately. Suppose it is 
0.1 litre. Then the volume of the 
potato is equal to the volume of water 
collected. So, the volume of the 
potato is 0.1 litre. 


measure in centimetres, then the vol¬ 
ume is in cubic centimetres. This is 
also written as c.c. 

You should also note that 

1000 c.c. = 1 litre 

Then 500 c.c. = half litre 

and 250 c.c. = quarter litre 


In this way, you can find out the vol¬ 
ume of different things like a solid 
ball, a brick, a stone etc. But the solid 
ball must sink in water. Other¬ 
wise, you cannot find its volume by 
this method. 

Is. there anotSier' : nielli0«!.offiht!lfsg Ih ;• 
¥»lu*»e of. a solid?: U-...■ ■... 

Let us discuss 

In your mathematics class, you have 
studied that you can find out the vol¬ 
ume of a solid by measurement. 

Take a brick. Measure its length, 
breadth and height. Calculate its vol¬ 
ume by multiplying the three. If you 


1 c.c. is equal to one thousandth part 
of a litre. This is called millilitre and is 
written as ml. 

So 1 c.c. = 1 ml. 

Now you know about volume. Can 
you answer these questions? 

Which has larger volume: One kilo¬ 
gram of potatoes or half kilogram 
of potatoes? 
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kilogram weight (standard 1 kg 
weight) ? 



Is the volume of one kilogram of cot¬ 
ton larger than the volume of one 
kilogram of potatoes? 

Hold a hockey or cricket ball in your 
hand. Now hold a rubber ball of the 
same size in the other hand. Which 
ball appears to be heavier? 



You have probably carried a bag con¬ 
taining vegetables from the market to 


your home. Do you know when the 
bag will be heavier: when it is full of 
potatoes or when it is full of some 
green vegetables like palak (spinach) 
or baingan (brinjal)? 

What can we conclude from the above 
-observations?" 

Let us discuss 

We see an interesting fact from the 
' above examples. We find that al¬ 
though volumes of the two balls are 
the same, the hockey ball is heavier 
than the rubber ball. Again, the bag 
when it contains potatoes is heavier 
than when it contains brinjals. 

We can also say that hockey ball is 
more dense than the rubber ball, and 
potatoes are more dense than brinj¬ 
als. 

What happens when we take liquids 
instead of solids? •' ?; 

Do equal volumes of different liquids 
have different weights? 

Let us find out 

•Take two similar glasses or bottles. 
Fill one glass with water. Fill the 
other glass with another liquid like 
kerosene or mustard oil. 

Weigh them separately. Or, you may 
put one glass in one pan and the other 
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glass in the other pan of a common Let us discuss 
balance (tarazu). Do the two glasses 

balance? Which glass is heavier? You Take a vessel filled with water. Drop 
will find that the glass filled with a large potato in the vessel and collect 
water is heavier than the glass filled the water that overflows from the ves- 
with kerosene oil. sel 



This shows that equal volumes of 
water and kerosene oil have different 
weights. We see that water is more 
dense than kerosene oil. We can also 
say that the density of kerosene oil is 
less than the density of water. 

Can the weight of a solid be compared 
with the weight of an equal volume of 


The volumes of the potato and the 
water collected are equal. 

Find the weights of the potato and of 
the water collected. Record these 
weights as given below: 

. Weight of potato = gm 

Weight of water collected • gm 

Which weight will be larger? You will 
. find that weight of the potato is larger 
than that of equal volume of water. 

So, the density of the potato is larger 
than the density of water. 

In the same way, you can find out 
weights of different solids and liquids. 
You will find that weights of different 
materials having the same volume are 
different. 

This means that different materials 
have different densities. 





CHAPTER SEVEN 

Machines to Do Work 


You can easily lift your school 
containing books. But can you lift a 
heavy load Like a sack full of wheat, 
rice or sand? Probably you cannot lift 
* it with your hands only. 

Then how can you lift it? 


us find out 

Take a flat wooden plank and put it 
on a block of wood or a smooth stone. 


the sack on the plank near the block 
as shown in the diagram. Push down. 
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Ihe other end of the phnk.^Yoii can Look at the figure. Tell how the 

labourer is lifting the heavy stone 
with the rod. 


In this case, what are the two things 
that combine to form a lever? 


Are you applying greater muscular 
force while pushing the plank down? 
No, But the block and the plank help 
you to do what you could not with 
your muscles alone. 

r 

The combination of the block and the 
plank used in this way is called a 
lever. . A;. 

What are the other examples of lev¬ 
ers? 


How then are you able to do so? 


When the lid of a tin does not open 
with your hands, how will you open 
it? You can do so by putting a knife or 
a spoon between the lid and the edge 
of the tin and by pushing the knife 


Let us discuss 


You may have seen labourers using 
iron rods to remove very big stones. 



down. Here you are using the knife or 
the spoon as a lever. Similarly when 
you pull out a nail with the help of a 
hammer, the hammer is used as a 
lever. 

Otherexamples of levers are see-saw. 
scissors, pliers, nut-crackers etc. 

Have ymi seen barrels of oil or coal tar 
seeing loaded on or unloaded from a 
truck? Jfowis It done? 
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Let us discuss 

A flat board is placed with one end on 
the truck and the other on the ground 
in the form of an inclined plane. The 
barrels are then rolled up the inclined 
plane into the truck. The inclined 
plane helps to put the barrels into the 
truck. It is more easy to roll the bar¬ 
rels up rather thar lift them from the 
ground. 

At a construction site, you may see 
labourers carrying loads,on wooden 
boards placed in inclined position. 
These boards help the labourers to 
take bricks or cement from the 
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ground to the top of the buildings. 


A board cannot lift a load without the 
assistance of a person. A lever also 
cannot do work on its own. A ham¬ 
mer cannot pull out a nail by itself. 
But these objects help us to do work. 


A wooden plank, a hammer or a knife 
are simple machines. Thus lever and 
inclined plane are simple machines. 

Wiiat are other types of simple 
■Machines? ■ 


tatc these hw. 

Let us discuss 


Any object which makes our work 
easy is called a machine. 


Let us observe 


thick at one edge and thin and sharp 
at the other edge. When we apply 
force at the thicker edge, the knife 
can cut vegetables and other objects. 

Go to a carpenter and observe the 
edge of an axe or a chisel with which 
he cuts wood. They are thin and sharp 
at one end and thick at the other end. 

Any such instrument is said to have 
the shape of a wedge. 


A wedge is also a simple machine be¬ 
cause it helps us to cut different ob¬ 
jects. 

Look at .the tip of a nail or a screw. 

nthJ 1P a SharP and P° inted b ut its 
other end is thick. 

The nail or screw is also like a wedge, 
t he nail and screw are also examples 
of simple machines. 
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water. The rope passes over a wheel. 
The wheel rotates over a rod which is 
known as axle. The rotating wheel is 
called a pulley. 

The pulley helps the woman to draw 
water easily. The pulley is also a sim¬ 
ple machine. 

Pulleys are used in many places. They 
can be seen at construction sites for 



You have seen pulleys being used on 
wells and in cranes, etc. Try to find 


Many birds, like the woodpecker, lifting heavy materials. They can also 
have sharp pointed beaks. They are be seen at ra ii wa y yards and cros- 
also in the shape of a wedge. For what s i n g S; and at dockyards for ships, 
purpose do these birds use their sharp 

beaks? 

You must have seen people drawing 
water from wells. It is easy? to draw 
water when there is a pulley on the 
well. 

What Is : a.pulley?'- 


Let us observe 


Look at the figure. You can see a 
woman pulling a rope to draw 
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Look at a bicycle, a bullock cart, a Try to name a few simple machines 
wheel barrow or a sewing machine, that you find in the bicycle, the 


bullock cart, the wheel barrow and 
Are they simple machines? No, they the sewing machine, 
are not. They consist of many simple 



CHAPTER EIGHT 


The Moon and Satellites 



We are all familiar with the moon. 
We see it in the sky at night. It ap¬ 
pears to change its shape from day to 
day. Sometimes it appears as a full 
circle. Then it is known as full moon 
and the light is bright. That is known 
as purtiima night. On other nights. 


the moon either appears as three- 
fourths of a circle or half a circle 
or a quarter circle, and the light is less 
bright. On one night every month, 
known as amavasya, the moon is not 
visible at all. It happens on the new 
moon 
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We have studied in Class III that the 
changing shapes are known as the 
phases of the moon. 

How are the phases of the moon 
'caused? 

Let ns find out 


When we see the real moon like a full 
circle, we call it a full moon. At full Move the ball again, so that now it is 
moon, you can see the whole of the between you and the bulb. Now you 
side facing the sun. You cannot see will not see the lighted side of the ball, 
the other side which always faces This is the position on the new moon 
away from the earth. night. 


Take a ball and an electric bulb or a 
torch light. In this activity, you will be 
the earth. The ball will be the moon 
and the light will be the sun. 

Observe the ball with the light behind 
you. The side of the ball which is fac¬ 
ing the light is lighted up. Draw the 
picture of the ball. Does the picture 
look like a circle? 


Now move the ball, so that the bulb is 
on your left side. The sun is shining on 
the moon but you do not see the full 
circle of the lighted side of the moon. 
Draw the lighted portion that you 
see. You will see only half a circle. 
This shows the position of the moon 
on half moon night. 
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the moon and satellites 

As you continue to move the ball, you 
will again be able to see half circle and 
then full circle of the ball. 

Thus, we see that the phases of the 
moon are caused by the revolution of 
the moon around the earth. 


Let us find out 

Take a string and tie a small stone or a 
wooden piece at one of its ends. Hold¬ 
ing the other end in your hand re¬ 
volve the string around. The stone 
does not fall while it is revolving. In 
the same way, the moon does not fall 
when it revolves around the earth. 
Similarly, the planets do not fall to¬ 
wards the sun because they are re¬ 
volving around it. You have learnt 
that the moon is the satellite of the 
earth. Similarly, other planets also 
have satellites of their own. For ex¬ 
ample, the planet Jupiter has 12 satel¬ 
lites 


iih^ ^ r>; ■■■ 




Let us discuss 

The moon revolves around the earth 
at a distance of about 3.8 lakh 
kilometres from us. It takes abou 
27.3 days to complete one revolution 
around the earth. 

Any object which revolves around a 
planet is called a satellite. The moon is 
a satellite of the earth because it re¬ 
volves around the earth. It is the only 
natural satellite of the earth. 

You know-that ttifi earth attracts tfoi 
mmn towards it. Then wiry does tbi 
tidoou not dpwa ! 
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scientific studies, for predicting the 
weather and also for sending TV and 
telephone signals. An American 
satellite called ATS-6 was used for 
transmitting television programmes 
to villages in six Indian states (See 
figure on page 65). 

How big is the moon? 

Let us discuss 

The moon on fiffl moon (purnima ) 
night appears almost as big as the sun. 
But is it really 1 as big as the sun? 

The moon is very near the earth as 
compared to the sun. It is 3.8 lakh 
kilometres away. But the sun is about 
15 crore kilometres away from the 
earth. Calculate how many times is 
the distance of the sun larger than the 
distance of the moon from the earth. 

We all know that when we look at 
a far off object, it appears smaller. 
The sun is so far away that it 
appears very small and almost as 
small as the moon. Actually, the 
moon is smaller than the sun. It is also 
smaller than the earth. The size of the 
earth is about four times the size of 
the moon. 

How can we study the moon? How can 
we find more about it? 

'i 

Let us discuss 

People have been looking at the 
moon for thousands of years. Scien¬ 


tists have also studied it with the help 
of telescopes for more than three 
hundred years. 

The photographs of the moon have 
also been taken by many space ships 
sent by the USSR and the USA. Men 
have also landed on the moon to 
study its surface and soils. The men 
who go in space ships for scientific 
studies are called astronauts or 
cosmonauts. Sometimes, special 
machines have been landed on the 
moon. They have taken samples of its 
soil and rocks and returned to the 
earth. These soils and rocks are 
studied to find out more about the 
moon. 

What is the structure of the moon? 
How does its surface appear when 
seen from the earth? 

Let us observe 


Look at the moon’s photograph. It 
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was taken on full moon night. It 
shows that its surface has many circu¬ 
lar hcjles or depressions. These are 
called craters. Some are small and 
some are very large. The craters have 
been named after places and people. 
Some are named after Indian scien¬ 
tists also. These scientists are C.V. 
Raman, Homi Bhabha, Meghnad 
Saha, J.C. Bose and others. 

Even without a telescope, some dark 
regions on the surface of the moon 
can be seen. You can see them in the 
photograph also. The earlier as¬ 
tronomers thought that the regions 
which were flat and dark were seas on 
the moon and called them Maria. We 
now know that these Maria are huge 
plains of dark soil with smalFrocks 
and craters in them. You can see two 
Maria in the lower centre of the 
photograph. They are of circular 
shape and are very large, having a 
diameter of more than 700 km. 

In addition to these flat surfaces 
(Maria) and the craters, there are 
some mountains also on the moon. 
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Some of the mountains are as big as 
Mount Everest. These mountains can 
be seen in the photograph which also 
shows an astronaut with his moon car 
on the moon. 

Dees the moon contain any air or 
water? 

Let us discuss 

There is no air or water on the moon. 
Like the earth, the moon also attracts 
things through a gravitational force. 
But the force of attraction on the 
moon is much smaller (one sixth) 
than the gravitational force of the 
earth. That is why gases have escaped 
from the moon. 

Because of this, there is no life on the 
moon. There are no plants or animals 
on the moon. 

Scientists and the men, who have 
landed on the moon, have also found 
that the moon’s surface becomes very 
hot in the day time and very cold at 
night. , 

When the astronauts landed on the 
moon, they wore special suits to pro¬ 
tect themselves against the heat and 
the cold. They also carried cylinders 
of oxygen for breathing. 

Many people would like to go to the 
moon and have bought tickets for it. 
Perhaps, one day, you may also go 
there. 


CHAPTER NINE 


Shadows and Eclipses 







When it is day time, you can see 
shadows of buildings, trees, people 
and vehicles. When people or cars 
move, the shadows also move with 
them. 

At night also we get shadows, These 
are caused by the light coming from 
bulbs or candles etc. 


What is the shape of these shadows? 

Let us discuss 

Let us look at the shadows of animals, 
cars, trees or buildings. 

When we see the shadow of a tree, the 
shadow looks like the tree which is 






shadow in the sun. Is the 


Observe its-- 

shape of the shadow the same as the 
lid? Yes, it is. The light from the sun 
that is falling on the saucer is not 'al¬ 
lowed to pass through and so a 
shadow is formed. We can also ob¬ 
serve that the edges of the shadow are 
sharp and distinct. 

that the shape of the 
, similar to the object that 
the shadow. 

stand outside a room, we 
e what is happening in the 
jss we stand right in front, of 


producing it. Similarly, the shadow Here wfc see 
of a house looks like the house. By shadow is 
looking at the shadow, we can find produces 1 

out the object which is making this 
, , When we 

shadow. . 

cannot set 

Observe the shadows of a tree and room unle 
an electric or telephone pole. If the the door, 
pole is taller than the tree, then the 
shadow of the pole is longer than Supp^ ^ 

that of the tree. ano ther c 

Similarly, the shadow of a building Is and your 
wider than that of a tree. tneno. 


How can we explain 

observations? 

How does light travel fr 


are shadows 
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Take three cardboards of the same Take a stick and fix it upright in the 
size and make a .small hole with a pin 
at the centre of each of the card¬ 
boards. Light a bulb or a candle and 
place it near the hole of the card¬ 
board number 1. Now look at the 
bulb from the hole made in the card¬ 
board number 3. You can see the 
bulb when the holes are exactly in the 
same line. But if you disturb one of 
the cardboards, for example the se¬ 
cond board, can you see the bulb? 

No, you cannot. 


school ground. Otherwise, you may 
observe the shadow of a pole on the 
road. Start your activity at eight or 
nine in the morning. Mark the tip of 
the shadow with a chalk and measure 
the length of the shadow. After one 
hour, again mark the tip of the 
shadow and measure its length. 


This shows that light travels in 
straight lines. 
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s H A D O W S AND E C L IPS ES 

Repeat your observations after each 
hour and try to fill in the table below: 

Length of the shadow 
at different times 


stick is at a particular mark, find out 
from the table at what time the 


What do you observe? You can see shadow reached that mai 
that the length of the shadow first know what time it is. 
decreases and is the shortest at 12-00 

noon. Then it begins to increase in This is how time can be 1 
length again. You may also see that means of the sun and the 
the direction of the shadow also apparatus which tells \ 
changes as the position of the sun shadow of the sun is calk 
changes during the day. 

, f » / : 

You may observe change in the 

length of the shadows of an object m j 

from season to season. ■ 

’.From the length and direction of the 1 " ■wSyjm 

shadow, we can actually tell what time _ 

U. to Ha«ID i«liH'WA lift St? 


< 





out 

a torch light or a candle and two 
One ball should be bigger than 
. other ball. Do the activity in a 
’room where there is not much light. 

Place the big ball on the table. Think 
of it as the earth. Hold the small ball 
as shown. This will be the moon. 
Light the torch or the candle. This is 
the sun. 

Move the small ball (moon) around 
the big ball. The big ball (earth) will 
cast a shadow. As the small ball 
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Some sun dials exist in India to this 
date. In Jaipur and Delhi there are 
observatories called Jantar Mantar, 
where you can see the famous sun 
dials. 

Both the Jantar Mantars were built 
by Maharaja Jai Singh II of Jaipur. 

He built the Delhi Jantar Mantar in 
A.D. 1724. They can tell not only the 
time of the day, but can measure the 
position of the sun and the planets at 
different times of the year. These ob¬ 
servatories can also help us to know 
when eclipses of the sun or the moon . 
will take place. Moon 

What are eclipses? How are they 
formed? 

the eclipse of the moon 









■S before, take the two balls and.the ^ny person who is in the mot 

, shadow on the earth cannot see 

' sun. For him there will be an eel 

of the sun. A solar eclipse will o( 
vtUnk when the sun, the moon and the e: 

\ 1 1 \ are in a straight line and the moo 
m fflM T r™!) y in the middle. This happens on a 1 
®* I moon day. 
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(moon) moves, it enters the shado^ 
of the big ball. In the same way, the 
real moon enters the shadow of the 
earth. 

The portion which enters the shadow 
becomes dark and an eclipse of the 
moon (lunar eclipse) is formed. 
When only a part of the moon is in 
the earth’s shadow, we call it a partial 
eclipse of the moon. As the moon 
moves about the earth, it sometimes 
completely enters the shadow of the 
earth. This is the total lunar eclipse. 

The lunar eclipse occurs when the 
sun, the earth and the moon are in a 
straight line and the earth is in the 
middle. This can happen only on 
purnima (full moon) night. 

Is there an eclipse of the sun? How 


UriiS & &.T.) i 

,, j. Y' VS A4- | 

' No....A-.... s 

Q C 

is the 

earth, the small ball the moon and the 
light the sun. Suspend the smaJI ball 
(moon) with a string at a distance of 
about 15 cm from the bigger ball 
(earth). When the candle is lit, the 
moon will cast a shadow on the sui 
face of the earth because it will block 
the light coming from the candle 
(sun). 






